
-t-m km33 part of a scientific and political qxriment which 
could lay the fa&ation for cooperation. There must be a political 
resultas well as ascientific result. 
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sVerdlcrvrecalledthat~~thepreviaus~ysaidthat 
maMgementoftheprogrmnshaildbebyajoirrtccDmnitteewhichshould 
provideabrcaderwntextsuchasinformationshar~thmugh 
wninars,workshops,etc. Sverdlovsaidonepossibleprcgramcould 
beinresearchonthehumangenrsne~diagnosisard~~tof 
hereditarydiseases. Hesaidthiswasanixqortantpr&lemonwhic.h 
therewasalreadyscientific cooperation, as inHuntirqton~sdisease I 
muscular dystmphy, etc. meseimolwmwhcdsofpre-nau 
diagnoses,butcouldimolvelatergenetherapy. Hesuggestedthey 
formulate a specific program on stmctme ofthehumangencm.He 
saidthiswasacostlyprogramwfiichperfiapscauldbedolleonthe 
international level. Sverdlovsaidasecondareawasdevelqmentard 
cell differentiation in ancer, withthelongtemgoalbeingtocure 
cancer. He suggestedlookingattherole of the individual gene in 
carcinogenisis. 

FWz.rovsaiditappearedtheyhadreachedsomeagmementalready, 
witheveryoneagreeingthereshouldbe unifonnguidelines. He said 
themainideawastoopposeBWandtheintenrentionofBWintohuman 
OzyanisFs. Hesaidtherewerecertainscientific fields thatwere 
veryhazardausforthe prcxAuctionofWJ,andthattheyshouldkeep 
pmnisixgscholars inthose fields inmirdandsetexclusively 
peaceful objectives before them ti not let them get into the hands 
ofthemilitary. Contimiqtheideasexpressedby Drozhdovthe 
previousday, Fet.mvsaidtheyshoulddiscussnewapproa&esto 
designirrJnewvaccines. Thi.swasinprtantbecause it involvedsome 
of the same fieldsandscientistsascouldbe involved inW 
activities. Hesaid Pasteur's principles for designiq vaccines were 
notworkirqfornewinfections, andnoothertypesofvaccineswere 
cqableofkill~smeQpesofinfections. Hesaidtheymust.try 
tocreateartificial~ccines,reccPnb~~~ccines,anthebasisof 
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geneticez@neeringsynthesis.Hesaidbmrkinthisdirectionwas 
takiq place, they were trying to integrate and cuqlex natural and 
artificidl'material,~they~anthe~ldofsuccessin 
thisfield. Hesaid&kiqonthiswerePmfessorLemerinthe 
U.S., alargegrerupofscientistsinIsrael,ProfessorLadnorin 
~,SvensaninSwleden,andal~egrarpofSavietscientists 
do~workanthisintheInstituteofVirologyand~logy. 
Btruvsaidhewaspltt~forwaxdanctherprogram ideadealingwith 
geneticMccines,~lvirrgthefieldsandscientistsdisc=ussedhere. 

Lede&eqexpr~~&intmstinF@truv'sproposal.Hesaidin 
theU.S.theyhadreachedatragicimpassein~calandlegal 
develma ?LEyadg vaccine dwelt. Hesaideveryvaccine 
would have side effects, men though it would save many lives. He 
spoke of the so-called %wine flu fiasco.lg That was a good vaccine, 
but it became enmeshed in politics. Led- said legal liability 
for vaccine side-effects hadbeame abigproblem. Juries tended to 
fccusonindividualdistress,notthelaxyerhmam 'tarianardmedical 
context. Lawyers,~g~toearnlargefeesfrramlarge~g~,were 
pushingthis ina vigorousway. Hesaidthenet resultwasthatit 
wasalmsti3possible for@arma~tical finnstostay inthevaccine 
bplsiness,ardthe~thatstayedin~~agreatanrountfor 
vaccines, with95% ofthecosttoamr immance. He said it would 
benaturalforthistobemmeededby a nationalization of the 
process, remcving the profit motive. Led- said this area should 
&socialized, butitwaswalongtime intheU.S. Technical 
possibilities were far ahead of the legal possibilities. He said 
-represented seriaus~calprabl~withthepossibilityof 
~ccines,butthetechnicalprablenrsweresJrall~withthe 
aperatianalp~l~ofgetting~testinganddevelolmnentof 
vacc*. ~~askedwhatmshappeniqintheSovietUni0ni.n 
thiSregard. Heaskedwhethertheyhadanalogouspmblems,or-' 
whetherthey~abletotestanddevelopMccinesaseasilyas 
-years ago. Merberysaid ithadbeen saidthatthepolio 
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vaccine cold never have been tested in the U.S. today. He said it 
wouldbetento fifteenyeambeforethis situationchaqedinthe 
U.S., and asbd what was the situation in the U.S.S.R. 

SverdlovsaidBatrovandDrozhdovccruldprcvide~ustive 
answerstothisqestion. Petmvsaidhehadonlyasmall-k, 
which was that it seemed the U.S. now faced a situation where there 
weref~legalbarrierstothecreatianofBWthanto~Mccines. 

Dmzhdcvsaid Lede&eq~sguestion&mtoperationaldifferences 
withvaccineswas ~andcmplicatedbecause it illuminated 
arange ofproblems. He saiddoctorswere mncemed about iulpm* 
hmanhealth,butthefina.ltestingmstbedoneonpeople. Hesaid 
thataccmdbqto Sovietmdicaltradition,atacertainstagethey 
begin "field tests,tv which were m&red before intrcduciq 
IEdiCiES. He saidthey- fmiliarwiththeproblems intheU.S. 
of legal actionstakenagainst~ccineproducem andinpruvers. The 
World Health organization tried to work out an international position 
onthatpr&Jem. Hesaidheattex&dthismeeting,tichresult&in 
adocumentautl~~principlestabeusedinthedevelalanentand 
prcductionofvaccines. Dmzhdovsaidthisd ocumentcouldbeagwd 
basis for a solution, to control the relation&&e between the 
designer, producer, state ard recipients of the pm&s. He said he 
was not familiar with the legal basis in the Soviet Union, but 
offered to explain their guarantee systemthatguaranteed safety to 
the participants. He saidvaccineswentthrmghtestingbeforethey 
were adopted for distribution, and this was amroved by the Ministry 
OfHealth. TbetestresultswerediscussedbytheCommitteeon 
Vaccines of the Mini&q of Health, which was authorized to carry out 
independentrecmmx&tionswhichwerebiMirqontheMinistryof 
Health. Drozhdovsaidtheywereawareof possible side-effects, so 
theywnsideredpublicapinionandtheapini~ofallrelevant 
organizations. Hesaidtheyhadadifferentsystem, tialsoa 
different system for coqensation for health damages. He said 
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international cooperaticolcouldhelptosolvethisproblemonthe 
basis ofmcmmeMationsmadebyF&rcv. He said intheU.S. there 
weretests ofvaccineswhichwerethebasis ofthepoliovaccine, and 
wide testiq in the U.S. ard the U.S.S.R. speeded up its 
dWehpE?nt. He said widespread test- could yield information on 
epidemiology ti side-effects, and they cold use cooperation in some 
way to develcp new vaccines. 

Sverdlov called for a coffee break ard said Nikiforov's slides 
would arrive shortly. Afterthebreak,Drozhdovreiteratedthat 
these cooperative programs must have a high measure of publicity so 
thateveryone~sreputationwouldgainandgocd resexcherswouldbe 
attracted. 

~endorsedthem madebyFetmrandDJmhdovcon~ 
the fieldofvaccinedevelopmnt. He said itwas anareaof 
increasing importance for a moiety of reasms. Hesaidthe 
important point about doing joint resear& inthisareawasthatit 
was at the heart of mutual confid- because it would involve the 
samepeopleasthose involvedinBwresear&. Richsaid itwouldbe 
effective in lettiq people feel they had a windcrw on the activities 
of both sides. Hesaid itwasaveryuseful aread eseming a lot of 
attention for confidence buildirq in the Bw area. 

erbsrg saidhewasgladtohavebeenremiMedof thehistory 
of mqeration in this field. Herecalledamvingartic1ebySabi.n 
about the develw of the polio vaccine. He said that prior 
example lent credibility to this as an area for cmperation. He said 
whatshouldhappennextwasthateachsideshaildreferthisandthe 
otherpmposalsraisedbacktotheirrespe&iveAcademies. He said 
hewaulddlsobringbacktheseideastotheNMDirector,whowauld 
be cming to the U.S.S.R. in the next month primarily to discuss 
can&rres~~&~LederbeqnotedthatMarksandRichwerebothon 
the advisorycumitteetotheNAS on international activities, so 
theywouldhavea strongvoice inAcademydeliberations. 
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L&er?mqasked&ethertheyshuAdtalkmxeabout specifics. 

~~dwhocping~represented a pmblematic situation in the 
U.S. The-e was avaccine,Ixrtit&sedside-effectsbecauseitwas 
tOXiC. Hesaid therehadbeena plblicreactionagainstit, 
particularly in Great%itain. Thequalityofthevaccinemaybe 
anlongthewrst thatispr&uced. Hesaidthiswasaamplicated 
problemthatdesemed attention, and the appmpriate mute for 
vaccination was mcertam . Hesaidtherewas lively interest inthis 
in the U.S. and the U.S.S.R. Lederbeq said diarrheal disease was 
~~timatedasacauseofmo~idityinthe~rld, anditwouldbe 
desirable to have mre effective approaches to dedl with it. He said 
the World Health organization sponsored efforts in other areas su& 
as leprosy and TB. HesaidtheBcGvaccine forTBwasnowbelieved 
tohavelimitedvdlueandthis~dbeanatherimportantareaof 
inquiry. He said it would be interest- to have scrme discussion on 
this. 

Sverdlwabservedthatthisp~lemofMccineshadstirredalot 
of-. Woodwardqressedhis agreementwith-onthe 
impo~ceofdiarrhealdisease. He saidanotherpossiblevaccine 
candidate was encephalitis. Hesaidthiswasan iqmtantareaof 
bilateral pursuit that wuuld help the world at large. 

Eennett saiditwasuseful todisa~~s camIidates, but the final 
choice should be to work on vaccines for specific diseases. He said 
this should be loo&d at from the point of view of scientific 
opportunities. Hesugyestedamechanisnxmodeledaftertheprcgmn 
withJapan,whichalsoboreon rewaxds to the scientists involved. 
IntheprogramwithJapan,theyhadapanelonviraldiseases~ch 
wouldworkontwoorthreediseaxsatatim. But, they heldannual 
synposiawhich wouldbeaddressedbythemostpmminentvirologists 
qeakingabouttheirwork. Theirtechniques couldbe ap$iedmre 
broadly. Bennett saidthechoiceoftqics shouldbemdebyexpe&s 
whowuldevaluatethe scientificopportunitiesto succeed. 
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LedexWqsaidhewasreminSd ofanInstituteofMedicinereport 

onprioritiesfor~ccine~~~,~~hesaidhe~dbesure 
to sharewithhis Soviet colleagues Bennettsaidthatreportwas 
based on b&h priorities of public health ard scientific 
oppxtmities. 

MarksendorsedwhatBennett hadsaidabmttheimportanceof 
~rtunitiee for prugrese. Markseaid reseamhoncell 
differerrtiationardthehumangenamewerebathareasthatprovided 
opporhmities for bread collaboration in areas of basic science, He 
stronglyendorsedthese areas and saidtheywmldbewell-advised to 
fccusmchnmxeqecificallywithintheseareas. Forcell 
differentiation, Marks said an important concept was that of the 
reversibilityofmalignancy. Hesaidthiswas openirqanimportant 
con- appmachtotreabmt, tiscmlabs i.ntheSoviet Union 
were also hvolved in this, Hesaiditwassocmplexandbrcadthat 
it would require a significantcmmitmntatthe clinical level. 
Sverdlovagreedthiswas an interesting field frmthe scientific 
pointofview. 

Merzabekcvsaidtheyhadbeenparticipatingtodayin aseminar 
organizedasa consequence of e>rpanded cooperation of scientists. He 
saidtheyshouldthinkabout cooperation in basic reseakh. In 
researrhingthehumangexmmz,WzmbeMvsaidtherewere 
opportunitiestomakephysicalIMpsofthehumangename,tonrake 
sequencesoftheorigindlgenamestructure,andtounderstandthe 
aperational process ofchramosames tigenmes. He saidtheycmld 
beginlong-mB inthis field; theywere at the initial 
stagesofthisreseaxh, and it was important to begin collaboration 
atthebeginniq. 

Merzabekovsaidtheyhadstartzdnewmsearch in ENA operation in 
termsofthehmangenomincertaintissues. Hesaiditwas 
recentlyreportedthatthiscouldbeusefulintreating~.~e 
inhibition of replication of certain viruses couldbeoffudamental 
importance. He&semedthatonedarqerofthesebilateralmee~irqs 
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wasthatsmmcomtriesmightsuspecta %upeqmmcorx2minium,1~ so 
itwwldbegoodiftheycoulddosmzthiqabouthungerby 
engineer~thedevel~tofplants andvegetation. He suggested 
they could includeThixdWorldpeople inthesediscussions. 

Sverdlovsaidthe slideshadarrivedandtheycouldnawhearthe 
presentation by Nikiforov. 

NikifoKN~dhe~dliketopresentmateridLonaspecial 
formof Siberiananthrax. He said he was a general practitioner who 
haddevotedalmstallofhis careertoitsstudy. Hesaiditwasa 
source ofgreattmuble inRussia arditsdarqerwas still 
significant today. HesaiditwasendemicinSvexdlovsk,which 
happenedtobetheinterestofcertainresearchers, aswellasof 
politicdl interest. NiJcifomvsaidthatsince1938, therehadbeen 
overonehundredfiftyrecozdedcasesofanimaldiseases, andanthrax 
hadibeenreportedin3Oa~strativeareasinthesVerdlovsk 
region. Hesaidthatagainstthisbac)rground,anoutbreakinthis 
regioncouldhavepassedunnoticed, except for the fact thatinthe 
Soviet Union, 98% of anthrax in man occurs in a dennal form. 
However, inSverdlmsk in1979, theywere facedwith a large outbreak 
ofintestinalanthrax. He saidtheyhadbeenunable to totally 
explainthepathogenesisofthis. Hesaidinapreviousoutbreakin 
Smolensk[sic] thecauseoftheoutbreakwas contaminated sausages, 
adtwenty sevenoutofthir&sevenmses died. Nikiforcnr saidone 
or two anthrax cases annually was usual for the Soviet Union. 

Nikiforavsaid~twasextraordinary~tSverdlarskwasthe 
intestinal fom. Theoutbr~&hadbeenpreceded bymorbidityamong 
dmestic animals. He explained that peoplewith private livestock 
circulatedmeatandbone flourthatpmvedtobe infectedwiththe 
agentthatcausedanthrax. It took four to five days to market the 
flour, followed closely by disease outbreaks amng animals. He said 
someofthe siclcanimalswerekilledandtheirmeatwas soldonthe 
black market, bypassing proper inspection. He said this occurred 
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llDStl~inthl8 smthwe&portionofSverdlovsk. Thefimthumncase 
wasonzqril5. Itwasverysericxs,withincmdiblyfastlethal 
outcaws. Hesaidthediseasesetonviolently,acutely,with 
mbeamblecuttingpainsinthe abdmmtichtheywereunableto 
control. Hesaidthe victimshadswollenbellies, bloodydiarrhea 
andv~t,andclinical~oftcnricinfectiausshock~luding 
laboredbreathing(47breathspermirnrte),~is,tachycardia,and 
anunstoppable fallofarterial pressure. He saidthereweremajor 
disturbances incoagulation, fibronolysis, -urea, andthe 
bcdy lxnperature rose to 41' centigrade ard then fell to 35-33" 
centigrade. Nikifomvsaid~patientsdevelopedsubjective 
inprovenmtwiththe fall of fever, butthendiedwithin five to 
sevenhours. Hesaidthissmmdupthegeneralclinicalpictureof 
the syqtcmsofthepatients. 

Nikiforavsaidhewas flowntoSverdlovskonApril6. Thenumber 
of-kept increasingandsodidtheirlethal outccms. Hesaid 
on-days theyhadtoautapsy fiveorsixcoqees. Inonemonth, 
96peaplegotthedisease,representingthel~~tsingleoutbreak 
ofthisdisease inSovietandRussianhistoxy. Hesaid were 
identifiedashavingthepure. formofdermal anthrax, ofwhichsix 
cases had this fom complicated by generalization of the process. He 
said79 hadthepure intestinal form, aMoutofthose, 64 died. 
Fifteenpatientswiththe intestinal formsurvived. Nikiforovsaid 
that,apparently,thiswasanextraordinary~toa~~e,since 
they Mew of no other sumivors in the world of this form of 
intestinal anthrax. 

Nikiforovexplainedwhattheydid. First, theytookstrict 
hygienicstepstowithdrawtheinfectedmeat,broadlycammunicated 
thedaIqerardwarn&peoplenuttoeatit. Secord,theyinstalled 
prcarqptlyatreatmMtclinic~toahospital,converteditintoan 
anthraxtreatmentcmterardtwkthere allpeaplewith fast rising 
temperatue,badfeelingsand&arqesontheirskin. Hesaidthey 
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intentiandllyerred~hospitalizingmorepeaplethanprabably 
hadanthrax. He saidtheyusedthelatestavailableantibiotics in 
1979, andu!SedtheIn in maxixmallcmbledoses.Theydiagnoseda 
total of 96 anthrax cases,eventhaqhtheyhcspitalizedandexamined 
fivetimesasmaqtodetectallanthraxcases. Hesaidtheywere 
vexyfastindiagncsiqanthmL OnAprillO,theyobtai.ned 
bacterialevidencetoconfimthediagnosisofanthrax,andthe 
strainspmvedidenticalfrcmanimlsandpeople. He saidthestrain 
wasvirulmt,withshaqlydefinedcapfllla. Itwassensitivetoall 
the antibioticstheyhadattheirdispcsal, includixqpenicillin. He 
said they paid nwcimm attentionto briragiqpatients outoftoxic 
shcck, butthemost activetr&xmt failedtoproducemchresult. 
Nikifomvsaid itwas impossibletostcptheclinical developmmtof 
toxic shockardthepatientsdiedwithintwenty-fauxhours after the 
shockdeveloped. He said the life of the infected persans - OflY 
24-48 hours, and it took intense efforts to extend that period even a 
fewhours. 

Nikiforovsaidtherewas edemaofthebrainandofdifferent 
tissues. Therewasacidosis indicatedbyan extmnelylowpHof 
6.8. Early intmductionofactivetreatmntallowedthemto save15 
patients. He saidtheywereunabletobriqpatients outoftoxic 
andinfectiousshcck. Nikiforov said he muld show some slides, and 
he apologized forthepoor quality of som of them, explainingthat 
sametimes he had a shortage of color film, and that the situation was 
su~thattakingpictureSwasnatthernostimportantthing. Hethen 
showed a series of slides showing skin lesions and autopsy slides 
show~severedamage includingextensivehemmhage to the 
intestines,spleen,lungsandbrainofseverdlanthraxvictims. 

sverdlw thank4 Nikiformandsaid it-time forthelunch 
break. Afterthebreak, SverdlwsaidNikiforuvwas available for 
questionsncrw,andthattheAmericanswould~twithhimfurtherthe 
following day. 
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Ledex%qsaidhemuldhavemredetailedquestimsforhimthe 

foll~day,butdidhaveonequestionnow. Hesaidtheepidmic 
msthavebeenverydifficulttotreat, because ithadmanyunique 
qualities. L&erbeq askedtitherlab studieshadbeendone onthe 
strainstheyisolated~intheepi~ctoascertainwhethertheywere 
extrao-ily virulent. 

Nikifomvsaidthey conduhdreseaxhtodetemineifitwas 
anthraxorsameother infection, anrltolearnits sensitivity to 
antibiotics anddiscmerreqular features of the strain. 

W~saidheandNikiforavhadagooddiscussion~~the 
lunchbreakand summarized for the group the results of that 
discussion. Hesaid~&patiMtthathadthecutmeoufomhad 
wntactwithanimals. Themanwith~skmllmams showninthe 
slideshadkeengiven steroidswhichhadm effect. He saidthere 
was arelationship~~earlier~~tardearlierrecwery. 
Woodwardnotedparallel featureswithhemorrhagic fever, where once 
shockappeared,steroidsalsohadnoeffect. 

Nikiforovsaidthatallcases ofskinformofanthrax inthe 
uncomplicated fom survived, andthatpenicillinwas quite 
successful. He saidthetreatmentoftoxic shock includedtreatx~~~t 
with intravenousmedicationandlargedoses (upto grams) of 
steroids. Heeqhasizedthenecessityofadministeringlaqedoses 
because the sensitivity of tissues to these steroids had changed. He 
said they used colloids and blocking l~fennents.tu They administered 
large quantities of intravenms fluids plus cdlcim chloride and 
i.nsulinMm~ they recoti& WC (diffusevascular coagulation) 
syrdmne. Nikiforov said they administered antibiotics, using a wide 
mngeinthecaseoftoxicsh~ Hmever, theycouldnot findany 
that were clinically effective in diagnosed cases, including 
tetracycline ard penicillin. Theyalsoused~acstimulants. 
Nikiforovsaid finallythetoxic shockwas cmplicatedbykidney 
failure ard insufficiency. Hesaidthedifferencebetween 
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hemrrhagicfeverandant%axwasthatwithanthmc, the kidneys were 
thefimttobedamaged. He saidthatwithhemrrhagic fever in 
Kmqthekidneypmblemwas~, occurring after toxic 
shock. Henatedthatkictneyinsuffici~wasnclwaccnrmonproblem 
intheswiet Union, characterizedbystrorqhemrrhag~arom2the 
kidneys. 

erbeq thanked Nikiforov for his cmmntsardsaidhelooked 
foward to discussing more of the details the following day. (S= 
attached appendix.) 

Sve~TUwsaidtheycouldnowfurther discusstheprupomls onthe 
table. 

erberqsaidtheyhaddisamedearlier inthenmmingworkon 
thehumangencme. Hesaidonesubsetofthatissuewasthe 
suggestion foracrashprogmnto sequencetheentirehumangencm. 
He saidtheideaofachievingtotalunderstandingoftheentire 
genamewasanimportantmetaphor,buthehadpmbl~withdoing~s 
to the exclusion of other scientific research. He saidcaptivating 
the imageofthisonehighlymechanizedprcgramwuldreplacethought 
withbrute force. He said there was a place for scm investigation, 
for instance to decide td map one X and one Y &rmosom. Still, 
therewastheproblemofdecidingwfioseXandwhoseY~t0 
*P* There is noaveragegencm, butperhaps aconsensusgen~. He 
said itwuldbeas interestingto focusonthedifferen~ aswell 
as to get the totality of it. Hesaidthiswas anwersi.nplified 
statementoftheobjectives - theproblemof focus oncertainlociof 
genetic disease, half a dozen loci with genetic polymxphic 
diversification. He saidthe wncept%hehumngename " becam 
faulted when you looked mre closely. For example, the mechanism of 
antibody formation was based on somatic genetic diversification. 
Differentiation in other Systems may be cmparable, i.e. in the 
neurosystem. Themarealsoemmplesinthedevelopmentof 
Jlmrtebrates - gene amplification. Lederbery said it would be 
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betterthereforetostateplmxima te objectivesandla&mrks; he said 
hethaqhtthisinevitably~dhappen. Hesaidhedidnotkmwif 
therewaswidespmadagreexmtwiththisidea. 

He said I&erbeq asked what were the high priority pmblems. 
fixed~~paidin~~care,so~~gotinforrnation 
hurt sickle-cell anemia, for instame . Hesaidtheymreencouraged 
todothoseinvestigationsbecausetherewasamdicalreason.He 
saidthestm&ureofapmteincuiidbealteredbythechangeofone 
amino acid. ~charqescouldbecorrelatedwiththepmtein 
outcome; Hesaidthereweremanypolymoxphisms. Hesaidwecame 
backtothe factthatpolymoxphismhada mlationtomedically 
significant sy&mmes. 

saidtheyhadmre findings innewmethodology for 
taggingchramosanres,dllcrwingmappingfrcanparentaltotheFlandF2 
generations. He &led for further studyofgenes thathavetido 
withmentaltraitslikeschizophrenia. Hesaidtheyhavehad 
positive experience in learnirq akurt chmmmms relatiq to 
cholesteroL Fkceptordefectsare involvedwith 
hypemholestemleania. He saidpeoplewerelooking forpolymrphisns 
at these loci. Theseamtributedtomstbasicissues. Led- 
asked what were the priorities ?Hesaidhethoughttherewasa 
uniqe~rtunityinpsychiatricdisorders, thattheyhavehadno 
gwdwaytotracegenetic factors. He saidthiswas a favorite topic 
of his, butrequimdpopulationswill~todisclose information 
about psychological disorders. 

usaidhewouldmakea few commmts,sincehehadbeen 
involved in the U.S. in discussions of the human genom. He said the 
issue had a technical ard a political dimension. The political 
dimensian~atedtothelargerissueofthefundingofsciencein 
the U.S. He saidtherewereanmberofgmupswithinthegwernmnt 
andoutsidewhowereinterestedinthispmject. Hesaidameting 
attheNRSb~tthesegroupstosethPrtodixusshowtoproceed. 
Hesaidtherewasalsoascientificpmblem. Wecmldnmseqknce 
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smallseqentsofmA. The process was labor intensive, mderately 
expensive and slow. ~crrmepeoplewculdliketodcthewholejob-not 
acrashprcgram,hxtalorq-tenn,~iveone. msaidthe 
decisionwasmadethat sequencingmldmquimmachinrxythatwculd 
autmatesequeming,wfiichwmldnotbeavailable for fiveto six 
Y-• Inthe~im,theplan~tousel~pi~uu?nofcNA,to 
isolate individual chramosanes andbmakthemupfurtherintoan 
ordered set of werla@rq ccemid clones. He said that with 50,000 
base pairs, it wmld take 60,000 cosmid clcnes to organize three 
billionnucleotidesofthehumangerme. msaidthisorderingof 
thehumngmcme cmldbeacmt@ishedwithmdestccstusirqwell 
developedtecbnolcgies. Intheend,onemmldhavefragmntsofI38\IA 
inanorderedarrayonfilteredpaperequalingone~ina 
series of 1000 dots. Hesaidthepoimtwasthatyoucouldtakea 
chmmsmeandidentifywhere inthat- ageneisfourdwith 
resolution lo2 times better than what we now have. -saidthis 
wasimportantformapping. Itwasnutyetsequencing, butitwas 
makingorderedlaqeg-ruups. He said this wculd facilitate 
investigations ofgeneticdiseass. He saidthe advancd machines 
werelikelytobeavailable infivetosixyeam. Japanhasbeen 
developingamachinesince 1981whichwasbeingmadebythree 
companies in association with people fraan the University of Tokyo, 
Theplanwastoa~~theexistingtechnologywithmbats,~ch 
wouldalluwaccanplter printmtofthesequence. Rich said itwould 
be ermneous to automate sequencing nuw with the primitive 
technology. Hesaidhewasnotkemtodivert researchmneyintoa 
pmjectofthistype. A consortium of U.S. gw ermnentagencieswas 
iIlthep- of forming to act as a clear- house for 
internatianal information. He said this was a wllective activity. 
Itwasnotacrashprqmn,lnrtaprugramwithsmeplanning. He 
said itwwuldtransfomtheirabilitytour&rstmd somediseases. 
He saidtheyhadthemethodologyanrlwouldhave the informatioqmd 
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wmldhavetolearnthemanbqofthissequme. Richsaidit 
tidbean internatid effort. 

QderimqaclcracrwledgedthearrimlofRoaldSagdeev. 
BennettaskedRichwhetherthemwouldbeanyintemational 

membersoftheconsotiium. -saidthe prcblemrightncwwas one 
of tco IMny voices in the U.S., whi&theyweretxyi.qtomeldinto 
one voice before inviting foreign participation. 

SvemAlwnotedthatdiscussionofsequencingthehmangencmwas 
goiqonimtensively, notingoneWestGermanwhowasdoimgt.his. He 
SaidheagreedwithRichthattheprocess wasstillacmcept. He 
saiditmustgoonakithattheyshouldthinkabouthcwtocoo~te 
the effort so that individual efforts did not werlap. 

Mirzabebvsaidtheuseofequi~andmachines forthiswas 
not a scientific, but atechnicalproblem. Herecammended 
wncentratingtheireffortsonlearning abutdifferences between 
different loci, andafterthattheycculddealwith sequenci.qoft.he 
entirehumangemne. 

Forks asked if sequencingthehumangenomewas a highpriority 
for the Swiet Academy of Sciences. sverdlwrespordedthattheyhad 
no program for this, that they were still discussing it. He said 
they agreed withRich#atcmplete sequencing was next unrealistic 
today,~thatonenrnsintodifficulttechnicalproblems. Hesaid 
theywereworkirqcmselectedpointsinhislabandin 
OVchinnikov’S. He said they had detemined sequencing of one of the 
hmangenes- the prutein responsible for transportation of 
potassium. Sverdlwsaideachresearcher wasengaged inthe field 
~t~kimmost,buttherewasnouniformplantosequence 
theentimhumangenum. HesaidbIerkeqhadtalkedakautthe 
fasc~~prpbl~ofthegenetic/psychologica1disorder 
relatimship. Hesaidthqwere~rkirqonprogrmstocmpare 
differenthmangmmes. Inhisinstitute,threeresearcherswere 
~inga~withachimpanzeegenametofindtheprincipal. 
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di.fferemel3betwmI humansandapee. Hesaidtheyfcmdsame 
secpncmtheybelievedtobetypicalofahuman. Theyhadnotdone 
itwiththsapeyet,tutthiswasths~rk~~eTlgagedinn~. 

Sverdlwsuggestedtheyntmsumuptheirdhxssicns. Henoted 
thatSagdeevhadjohdthem,sotheyhadarep resmtative frm the 
Cmmitteeof Swiet Scientists forPeace, AgahsttheNuclear 
Threat. Sverdlwsaidtheyhaddiscussedcandidlythepcssibilityof 
cmperationandideas fortcpics. Heaskedbderbeqtosmup. 

erbergsaidthe atms@moftheir discussionreflecteda 
freshstartonthisissue. Hesaidthishadbeenreflectedalsoin 
theBwConventionRwiewConference andthereporttheyhadheardof 
that. He saidthgr~dealingherewiththepreventianatanearly 
stage of apmblemthatcouldbecameunccntmllable inthe future. 
He said they had propitious grcmd to streqthen the Biolcgical 
Weapons Convention. He said the atmq+re of opemesswastobe 
mmeMed.Hesaidtheyhadmuchh&her togo,lxtthiswasstae. 

said he would leave be.hinA infonmtion includiq a listing 
0fallreseaxhprqramsfurdedbyMHandtheDefenseDepartment 
AnnualReportontheChemical Warfare arxIBiologi.cdl DefenseResearch 
Prqrm. He said the latter pruvided details on the U.S. resexch 
program,andthateven~~oftheattsibutionswere~gue, 
having this in the mlic reaxd permitted questions for mre details 
anddebate. He uqed open mlication of similar information in the 
Soviet Union. 

erheq expressed appreciation for the poignant talk by 
Nikiforovonhis experiencededLingwiththean~epidemic in 
Sverdlovsk. Hesaid inthelastfew~~nthstherehadbeenmre 
inforlnation on this. He saidthingswouldnotchangew~ght, but 
themocdwasrightardthisg-rouptsirrvolvementintieseissues 
shouldhaveapcsitive effect. 

said they had earlier dbmssed areas of scientific 
coopeYation. He saidthemsteffectiveprograrns wmldbethosethat 
hadmedicalbenefit forallan3a syxrmtryof iqxt frmbothsides. 
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He saidtherewere still difficulties werhmanrights, explaining 
thatformanyin=lividudlsintheU.S.thisremainedanimportant 
issuethatiqmdedwillingnesstoundertake scientific 
collaboration. Ho%ever,hesaidthatpqrmsofgreatmedical 
benefit and poteM&l forreciprocity in inputamldwemxm some 
~~ardthathisdelegationwwld~rtthose. 

saidhe foumdthismetingpexsomlly, professionally 
ard techniwlly informative. Heslqpsbdwaitinguntilafterthe 
B7CAprilmetirqofe>rpertstodecidethenextstepsofthisgroup. 
HenotedheaxlddiswssthiswithSagdemwhenheisinWashington 
fortheApril CISACmeeting. Hesaidtheymuldwanttoseethe 
formationof specializedexpertgroqscmwhichmmrprcgramsproved 
wstapprapriate. HethankedSverdlwaMtheentireSoviet 
delegation for their participation. 

Sverdlwexpressed forhisentiredelegationgratitude forthis 
friendly and infomativedialogue. He saidtheyhad fourdmany 
carmrranpointsofunderstanding,thatitwasabviausthatnoneofthem 
wantedbiologicalweaponstoexistardthattheydL1wanted 
confidence-buildirq measures and collaboration that Would further 
these objectives. Hesaidhewwldstressthebasicpointsfm 
theFrdisarssionswhich~~deachhavetoreporttotheir 
respective Academies: 1)SverdlwandMarkssuggestedaammitteein 
eachoftheAcadezniesbeconsti~tocoordiratetheira~ivity; 2) 
Itwasiqortanttodeterminethemxthmmisticanrlimportant 
subjects for collaboration, and they should be prestigious; 3) 
Specific suggestions included; a) struchxe ofthehumangenome;b) 
problems of the development of cell differentiation in cancer; c) 
lxdnes; d)gmetice@neerirqofplants. Sverdlwsaidthey 
couldselectqecificsubjectswithinthesetopics. He saidthe 
proj~shculdbe~~bythe~~~~andbecontinued 
untilpcsitiveresultswemachieved soas togenerate andexpand 
confidence. Hesaidhehqedthis sumarywuldfonnabasisof. 
theix resarch, andifsohewouldliketohaveittyped& 
di.Strilcruted. 
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Ledexbqsaidhethaqhtittidbewisenottohaveajoint 

comumiqueordeclaration, stressbqthatit istheplicyof CIsx 
nottodoso. 

Sac&evthanked everyomfortheamtmctiveandfmitful 
atmqhereofthemeeting,~formakirgthisfirst~a 
success. Hesaidthemnupolyofthose inphysics,maUxmatics and 
politicalsciencein~ingwithcIsAcwaslost,~natregretted. 
He said that nothing was as useful as prevention. 

Sac&m recalled that CISAC had been at work for five years, and 
thatth&rninthmetirrJtc&placelastweek. Hesaidthose 
~tingswerealwayscandidard~inessli3ce,ardthattheyalways 
beganwithasbckW&qofthecurrentbal~of forcesand 
examinationoftreMs inthekey technologies andtheirpossible 
effects onstrategic stability. Hesaidformanyyearsthesematters 
had been confined to the balance of offensive forces - accuracy of 
teminalguidanceasatrendwhichcmld inhibit retaliation, cruise 
missiles, etc. SaudeevrecalledthatatGeneva, their- leaders 
agreedthatthenuclearthmathadtobeaverted. Hesaidthat 
unforhmately,thereweretwoviews. One side called for liquidation 
ofthenuclearthreat, acourse thatms difficultbutnecessaxy. 
Theotherside said itwouldbeniceto stickwithhalfmasures 
untilwe cauldfindawaytomakeourselvessafeagainstnuclear 
wea~ns inthehtum,mmiqSDI. Sasdeev saidthe ccanparison of 
thesetwOviewpointswascentraltotheinternationaldek&eandthe 
upcc&ngReyF~avikmeeting. HesaidtheSwietsidebelieved inthe 
relationship between offense and defense, ard that unless we 
atmdomd the idea of superiority, it would be difficult to accede to 
liquidation. HesaidthatsofartheAmmrea~hadde~both 
sides fmnthisrace. Hesaidtheybelievedtherewereadvancesso 
thattcdayatthegwernment level theycuiidsaythathigh levels of 
verificationhadtobe adopted. Hesaidthishadhendoneat 
Semipalatinsk. Gorbachevmadetheapenlah3pmposaltoconst&n 
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te&nologicalaq&ition. Sa&eevsaidtigroup's 
wnfidem&xil~masures W=33S@X3tcrwardthiS. 

SaudeevsaidtheSovietUnicnwasabidirqbytwounilateral 
moratirims: onanti-satellitetestingandnucleartestirq. Hesaid 
theCISACdisa;lssicnmusthavehadamretechnical/militaq/ 
strategiccharackzthantheBwdbcussicnkecausethenuclear 
disease was more advaned. Hesaidtheyhadagreedthatwoperation 
wasneeded. Hesaidhe~drepeatananalogyhefiadeattheCISAC 
meet*: TheU.S. administration saidtheAEMTk+ea~allowed 
devel~taMtesting. HesaidtheSwietoutlookwasthatthey 
shouldnotleavethelimitsof m research, tichhesaid 
was analogous to 9mzmless flirtation~~u&eramrriagecmtract, 
while the U.S. positicn was a mre serious indiscretion. 

Sa~~saidthesaViet~tcraildlikstoseethewJmeeting 
wntinued. He saidtheirkademywouldgladlyacceptthe invitation 
to continue this discussion n&z April. 

WzMlwc1arifiedthathi.s earlierstatemntwasmeanttobe 
typedupanddistyibutedasaninformdlt~yjogger~forbath 
sides fordiscussionwiththeirAmdmies, titthatitwas notmeant 
asaformaljointstatement. Hesaidhewouldaddtothelist 
Ixzbi.nints suggestion for joint reseazh ontheroleofmutagens in 
the environment. Sverdlwreitemtedseveraltimshmusefulthis 
smm-mymemwouldbe. lX&rbeqsaidhethaughtitwouldbeokay so 
long as it was not an official wnmunique. Sverdlwsaidthatwas 
good,andthathewauldbesuretogetthisinformalpaper,a~ry 
jogg~forforthccpningdiscussi~, toLed~beforehis departure 
(see atta&nent #4). 

Sverdlwdistributedgiftbookstothegmup,andsuggestedthey 
haveteabeforetmringtheinstitute. 

The metiq adjoumed at 5:00 p.m. 

LynnRLlsten 


